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To investigate the relation between work environmental factors and the risk of major depressive disorder (MDD)
over 1 year, the authors conducted a population-based longitudinal study of randomly selected employees in
Alberta, Canada (January 2008 to November 2011). Participants without a current or lifetime diagnosis of MDD
at baseline (n ¼ 2,752) were followed for 1 year. MDD was assessed using the World Health Organization’s
Composite International Diagnostic Interview-Auto 2.1. The overall 1-year incidence of MDD was 3.6% (95%
conﬁdence interval: 2.8, 4.6); it was 2.9% (95% conﬁdence interval: 1.9, 4.2) in men and 4.5% (95% conﬁdence
interval: 3.3, 6.2) in women. The relations between work environmental factors and MDD differed by sex. In men,
high job strain increased the risk of MDD in those who worked 35–40 hours per week; job insecurity and family-to-
work conﬂict were predictive of MDD. Women who worked 35–40 hours per week and reported job insecurity,
a high effort-reward imbalance, and work-to-family conﬂict were at a higher risk of developing MDD. Job strain,
effort-reward imbalance, job insecurity, and work-to-family conﬂicts are important risk factors for the onset of MDD
and should be targets of primary prevention. However, these work environmental factors appear to operate
differently in men and in women.
effort-reward imbalance; incidence; job strain; longitudinal study; major depressive disorder; population-based
Abbreviations: CIDI, Composite International Diagnostic Interview; ERI, effort-reward imbalance; JCQ, Job Content Question-
naire; JSR, job strain ratio; MDD, major depressive disorder; NEMESIS, Netherlands Mental Health Survey and Incidence Study.
Major depression is a signiﬁcant public health and societal
issue. It imposes considerable burden on health care systems
and employers and negatively affects people’s quality of life
and productivity (1–5). In recent decades, there have been
an increasing number of studies indicating that work environ-
mentalfactorsmightprecipitatetheonsetofmajordepression
(1, 6–11).
In general occupational health research, 3 theoretical
models have been widely used: the demand-control model
(12), the effort-reward imbalance (ERI) model (13), and the
work-to-family conﬂicts model (14). The demand-control
model posits that negative health outcomes, such as fatigue,
depression, and other physical illnesses, result from situa-
tions in which one’s control over one’s work is low and the
psychological demands imposed by one’s work are high
(12). Large longitudinal studies have shown that high job
strain is associated with an increased risk of psychiatric
syndromes (7, 8) and major depression (10, 11, 15). How-
ever, research has shown that not all of the domains of the
demand-control model are associated with mental disorders,
and some domains seem to affect men and women differ-
ently in terms of the risk of mental disorders (7, 15). Using
national data from Canada, Wang et al. (16) found that a
combination of high demand and low control at work was
associated major depression in men but not in women. The
ERI model assumes that the experience of a lack of reci-
procity in terms of high costs and low gains elicits negative
emotions in exposed people (13). Feelings of not being ap-
preciated in an adequate way and disappointments resulting
from inappropriate rewards are paralleled by sustained strain
reactions in the autonomic nervous system (13). Strong as-
sociations between ERI and depressivesymptoms have been
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May 3, 2012found in cross-sectional (17–20) and longitudinal (21–23)
studies.
Because of the increasing rate of participation by women
in the labor force and of men in family roles, there has been
considerable research interest in the work-to-family interface
and how it affects workers’ health. Work-to-family conﬂict
occurs when efforts to fulﬁll the demands of the employee
role interfere with the ability to fulﬁll the demands of the
roles of spouse, parent, or care provider (14). Conversely,
family-to-work conﬂict may be an obstacle to successfully
meeting work-related demands and responsibilities (14). As
both employee and family roles represent core components
of adult identity, impediments to work- and family-related
identity formation and maintenance are likely to be experi-
enced as stressful. Therefore, work-to-family conﬂicts can
be an important risk factor for major depression. Because
men’s identities may be tied more closely to their role at
work than women’s (24), work-to-family conﬂict may affect
women more than men, whereas family-to-work conﬂict may
affect men more than women.
Although longitudinal studies have found that high job
strain is associated with the risk of psychiatric syndromes
(7, 8) and major depression (10, 11, 15), the common weak-
ness of these studies is that depression was not assessed
using a high-quality diagnostic interview based on criteria
from the Diagnostic and Statistical Manual of Mental
Disorders, Fourth Edition (25). These studies were not
able to completely exclude people with major depressive
episodes that occurred before the baseline assessment, which
made the temporal relation between job strain and depression
unclear. Another weakness is that an abbreviated version of
the Job Content Questionnaire (JCQ) (12) was used. To our
knowledge, validated instruments that measure ERI (13),
demand-control ratios (12), and work-to-family conﬂicts
(14, 26) have not been simultaneously used in population-
based longitudinal studies that assessed major depression.
Therefore, research has not been able to clearly demonstrate
the relations between work environmental factors and major
depression. Furthermore, given the sex differences in family
roles and nature of work, the complex relations between
workplace factors and major depression need to be examined
in both men and women. The objectives of the present anal-
ysis were to investigate the relations between work environ-
mental factors and the 1-year risk of major depressive
disorder (MDD) and to examine whether the work environ-
mental factors associated with the risk of MDD differ by sex.
MATERIALS AND METHODS
In January 2008, we started building a longitudinal cohort
from the working population of the province of Alberta,
Canada. The primary employers in the province are the oil
and gas industry, the service industry, and the government,
the 3 industries from which 66.9% of our participants were
selected. The target population of the study included em-
ployees who were between 25 and 65 years of age and who
were residing in Alberta at the time of the baseline survey
(T0). The participants were recruited using random digit
dialing. At the recruitment stage, 9,776 potentially eligible
individuals were reached by telephone. These individuals
were read a script that indicated that they could be consid-
ered eligible only if they were between the ages of 25 and
64 years, were currently working and residing in Alberta,
would agree to be contacted for 2 annual follow-up inter-
views (through 2011), and would provide primary and sec-
ondary contact information. At the end of recruitment, 4,302
eligible participants completed the baseline interviews.
Among the 4,302 participants, there were 3 duplications
and 60 people who did not provide their names. They were
excluded from the cohort, leaving 4,239 baseline partici-
pants in the cohort. As of the 12-month interview (T1),
3,280 (77%) were successfully followed. In the present anal-
ysis, participants who were free of current and lifetime MDD
at T0 were included (n ¼ 2,752).
The baseline assessment involved 2 stages. The ﬁrst stage
included sampling, recruitment, and screening for mental
disorders. In the screening section, participants were asked
thestemquestionsaboutmentaldisordersintheWorldHealth
Organization’s Composite International Diagnostic Inter-
view (CIDI), which was the diagnostic instrument we used.
At the second stage, participants who screened positive for
mental disorders were selected for structured diagnostic in-
terviews using the CIDI. At both stages, data were collected
by trained interviewers using the computer-assisted tele-
phone interview method. The same screening and diagnostic
procedures were used in the follow-up interviews. Detailed
information about the study design and recruitment has been
published previously (5, 27). This study was approved by
Conjoint Health Research Ethics Board of the University of
Calgary.
Assessment of psychiatric disorders
The CIDI-Auto 2.1 (28) was administered to participants
who screened positive for MDD, manic episodes, dysthymia,
social phobia, panic disorder, or generalized anxiety disorder
(e.g., participants who answered ‘‘yes’’ to any of the stem
questions for these disorders). The lay interviewers who
administered the CIDI-Auto 2.1 were recruited and trained
by team members (J. L. W. and S. P.). The CIDI-Auto 2.1 is
a computerized program developed and supported by the
World Health Organization’s training center in Australia.
After the completion of the interview, the scoring algorithm
program in the CIDI-Auto 2.1 automatically generated diag-
noses based on criteria from the Diagnostic and Statistical
Manual of Mental Disorders, Fourth Edition (25). The life-
time version of the CIDI-Auto 2.1 was used at T0 to assess
MDD, manic episodes, dysthymia, social phobia, panic dis-
order, and generalized anxiety disorder in participants’ life-
times. At T1, the 12-month version of the CIDI-Auto 2.1
was used to determine whether these mental disorders had
occurred in the past 12 months.
Assessment of work environmental factors
The JCQ (12) was used to assess 5 dimensions of work
stress: decision latitude (3 items), skill discretion (6 items),
psychological demand (5 items), job security (3 items), and
social support from supervisors and coworkers (8 items).
For each question, there were 4 possible answers: strongly
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was scored on a scale of 1 (strongly disagree) to 4 (strongly
agree). Reversed coding for some items was used. The di-
mensional scores were calculated using the formula pro-
vided in the JCQ manual (12). In the present study, the
internal consistency (Cronbach’s a) values for the 5 sub-
scales were 0.72, 0.71, 0.67, 0.52, and 0.85, respectively.
The moderate internal consistency does not necessarily
mean that the JCQ subscales were insensitive. A moderate
internal consistency might indicate that there is no redun-
dancy in the measurement and that each item adds new in-
formation to the measure (29). If an instrument covers
several dimensions, it is reasonable to expect a moderate
internal consistency (30). Higher scores on the JCQ scales
indicate more job stress. We used the scores of psycho-
logical demand, skill discretion, and decision authority to
compute a job strain ratio (JSR) using the equation JSR ¼
psychological demand/[(skill discretion þ decision authority)/
2], which was based on the formula used by Statistics Canada
(the Canadian federal statistics agency) (31). As reﬂected
by the formula, demand exceeds control when JSR scores
increase.
Determination of ERI focused on 2 elements: perceived
effort (5 items) and rewards (11 items). The imbalance be-
tween effort and reward was determined by a ratio according
to the formula provided by the developers (13). A higher ERI
ratio indicated a higher level of imbalance. In the present
study, the Cronbach’s a values of the effort and rewards
scales were 0.79 and 0.80, respectively.
Other variables included sex, age (continuous variable),
marital status (married/common-law partnership, single/never
married, or separated/divorced/widowed), educational level
(less than high school, high school and college, or univer-
sity), personal annual income (<$30,000, $30,000–$59,999,
$60,000–$79,999, or  $80,000 in Canadian dollars), aver-
age weekly number of working hours ( 35 hours, 35.5–40
hours,or 40.5hours),jobtype(full-time,part-time,orother),
job gradient (ordinary worker, supervisor, or manager/
executive), and work-to-family conﬂicts.
Work-to-family conﬂicts were assessed using an 8-item
work-to-family conﬂict scale (26). The work-to-family con-
ﬂict questionnaire included separate scales for work-to-family
conﬂict and family-to-work conﬂict (26), each of which
contained 4questions. Each questionassessed potential con-
ﬂict and had 3 possible answers: not at all, to some extent,
and a great deal. Each subscale had a possible summary score
that ranged from 4 to 12. The Cronbach’s a values of the
2 subscales were 0.56 and 0.73, respectively. Both work-to-
familyconﬂict and family-to-workconﬂictscores were highly
skewed. To make meaningful comparisons, the scores were
dichotomized by median values.
Statistical analysis
To be consistent with previous research (10), for this
analysis, we deﬁned the ratios of job strain and effort-reward
that were over the 75th percentile values as high job strain
and high ERI. As a preliminary analysis, we examined the
distribution of the incidence of MDD by the quartiles of JSR
and ERI (Figures 1 and 2).
We estimated the 1-year incidence of MDD overall and
by sex among participants who had no lifetime or current
MDD at T0. Bivariate analyses were conducted to identify
baseline factors associated with the new onset of MDD. Lo-
gistic regression modeling was performed to examine poten-
tial effect modiﬁcation factors between work environmental
factors and other variables in relation to the risk of MDD.
Figure 1. One-year incidence of major depressive disorder (MDD)
according to quartile of job strain ratio, overall (A), in men (B), and in
women (C), Alberta, Canada, 2008–2011. The overall incidence pro-
portions for quartiles 1–4 were 3.3 (95% conﬁdence interval (CI): 2.1,
5.4), 1.8 (95% CI: 1.0, 3.4), 3.5 (95% CI: 2.1, 5.8), and 6.0 (95% CI:
3.8, 9.2), respectively. In men, the incidence proportions for quartiles
1–4 were 3.3 (95% CI: 1.7, 6.9), 1.6 (95% CI: 0.7, 3.9), 1.7 (95% CI:
0.7, 4.3), and 6.3 (95% CI: 3.0, 12.7), respectively. In women, the
incidence proportions for quartiles 1–4 were 3.5 (95% CI: 1.6, 7.5),
2.1 (95% CI: 0.9, 5.2), 5.7 (95% CI: 3.1, 10.0), and 5.7 (95% CI: 3.3,
9.6), respectively.
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variables and new onset of MDD were estimated as odds
ratios and associated 95% conﬁdence intervals. Signiﬁcant
demographic, socioeconomic, other work environmental, and
clinical factors identiﬁedin bivariate analyses were included
in multivariate logistic regression modeling as potential
confounders. We decided whether to retain factors in the
model based on the signiﬁcance of the factors in the model
and how a variable affected the model’s goodness of ﬁt.
Sampling weights were used in proportion estimations
and regression modeling, accounting for the effects of num-
ber of telephone lines in the household and sex and age
A
B
C
Figure 2. One-year incidence of major depressive disorder (MDD)
according to quartile of effort-reward imbalance, overall (A), in men
(B), and in women (C), Alberta, Canada, 2008–2011. The overall in-
cidence proportions for quartiles 1–4 were 1.5 (95% conﬁdence interval
(CI): 0.8, 2.9), 3.6 (95% CI: 2.1, 5.6), 3.3 (95% CI: 1.9, 5.7), and 6.4 (95%
CI: 6.3, 9.4), respectively. In men, the incidence proportions for quartiles
1–4 were 1.6 (95% CI: 0.7, 3.9), 2.7 (95% CI: 1.3, 5.7), 2.5 (95% CI: 1.0,
6.0), and 5 (95% CI: 2.6, 9.2), respectively. In women, the incidence
proportions for quartiles 1–4 were 1.3 (95% CI: 0.5, 3.6), 4.3 (95% CI:
2.3, 7.8), 4.4 (95% CI: 2.2, 8.6), and 7.8 (95% CI: 4.7, 12.6), respectively.
Table 1. Baseline Demographic, Socioeconomic, Work
Environmental, and Clinical Characteristics of the Participants
Without a Major Depressive Disorder (n ¼ 2,752), Alberta, Canada,
2008–2011
Variable
Weighted %
Overall Men Women
Men 56.2
Women 43.8
Age (mean (SD)) 42.6 (0.21) 42.4 (0.30) 42.8 (0.29)
Marital status
Married or common-law
partnership
75.9 79.1 71.8
Single 14.3 13.6 15.3
Separated, divorced, or
widowed
9.8 7.3 12.9
Educational level
Less than high school 5.1 6.4 3.4
High school and college 59.1 61.1 56.5
University 35.8 32.5 40.1
Personal income, Can$
<30,000 10.0 3.4 18.5
30,000–59,999 35.4 27.3 45.8
60,000–79,999 21.6 22.9 20.0
 80,000 33.0 46.4 15.7
Job type
Full-time work 83.9 93.2 72.0
Part-time or other 16.1 6.8 28.0
Job grade
Manager/executive 18.9 22.4 14.5
Supervisor 19.2 22.6 14.9
Other 61.9 55.0 70.7
No. of weekly working
hours
 35 18.0 6.0 33.4
35.5–40 43.9 42.5 45.8
 40.5 38.1 51.5 20.8
Fourth quartile of job
strain ratio
21.3 16.6 27.3
Job insecurity 20.9 21.9 19.6
Stress in supervisor
support
16.7 15.0 17.5
Stress in coworker
support
19.8 22.2 16.7
Fourth quartile of
effort-reward
imbalance
24.1 22.0 26.7
Work-to-family conﬂict 29.3 33.2 24.3
Family-to-work conﬂict 26.3 25.6 27.2
Any anxiety disorders 3.7 2.5 5.2
Abbreviation: SD, standard deviation.
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betweenthe agesof25and65years basedonthe 2006census
data collected by Statistics Canada. Over the follow-up pe-
riod, some participants refused further participationand some
were unable to be contacted after the baseline assessment.
We compared the persons who refused, those we were unable
to contact, and those who were successfully followed. There
were no differences between the persons who refused and
the participants in baseline demographic and socioeconomic
characteristics or in the prevalence of mental disorders at T0
(32). The ﬁnal weights were the product of poststratiﬁcation
weights and the weights that accounted for attrition. All per-
centages and the results of logistic regression were weighted.
The analysis was conducted using Stata, version 10.0 (33).
Because sampling weights were used the analyses, traditional
tests for goodness of ﬁt could not be used. We used the Stata
syntax svylogitgof, which is an F-adjusted mean residual test,
to assess the goodness of ﬁt of a model.
Table 2. Crude Associations Between Baseline Demographic, Socioeconomic, Work Environmental, and Clinical Variables and the Risk of
Major Depressive Disorder in Participants Without a Major Depressive Disorder at Baseline (n ¼ 2,752), Alberta, Canada, 2008–2011
Variable
Overall Men Women
OR 95% CI OR 95% CI OR 95% CI
Age (continuous variable) 0.99 0.96, 1.02 0.99 0.94, 1.03 1.00 0.96, 1.04
Unmarried 1.24 0.69, 2.25 1.71 0.68, 4.44 0.89 0.41, 1.91
Less than a university education 1.85 1.03, 3.35 1.54 0.61, 3.88 2.31 1.07, 4.96
Personal income less than Can$ 60,000 1.95 1.15, 3.32 2.24 1.00, 5.06 1.47 0.68, 3.21
Part-time work and other jobs 0.48 0.22, 1.04 0.85 0.19, 3.76 0.30 0.12, 0.76
Ordinary employees 0.83 0.49, 1.40 0.70 0.31, 1.58 0.82 0.39, 1.73
Working 35–40 hours/week 2.06 1.24, 3.43 1.12 0.50, 2.55 3.51 1.73, 7.08
Fourth quartile of job strain ratio 2.12 1.21, 3.71 2.97 1.22, 7.23 1.49 0.73, 3.03
Job insecurity 2.99 1.66, 5.39 3.47 1.46, 8.25 2.61 1.17, 5.83
Stress in supervisor support 2.36 1.30, 4.26 1.73 0.68, 4.42 2.86 1.31, 6.20
Stress in coworker support 1.93 1.02, 3.64 1.74 0.64, 4.73 2.18 0.96, 4.94
Fourth quartile of effort-reward imbalance 2.44 1.44, 4.16 2.24 0.98, 5.13 2.50 1.26, 4.96
Work-to-family conﬂict 1.78 1.05, 3.01 1.25 0.55, 2.86 2.71 1.37, 5.38
Family-to-work conﬂict 2.10 1.24, 3.55 2.31 1.04, 5.15 1.90 0.95, 3.82
Any anxiety disorders 2.44 0.92, 6.45 1.76 0.22, 14.04 2.35 0.77, 7.15
Abbreviations: CI, conﬁdence interval; OR: odds ratio.
Table 3. Results of Multivariate Logistic Regression of Baseline Factors Associated With the
Risk of Major Depressive Disorder, Alberta, Canada, 2008–2011
Variable
Model 1 Model 2
OR 95% CI OR 95% CI
Less than a university education 2.20 0.98, 4.95
Personal income less than Can$ 60,000 1.42 0.80, 2.51
High job strain 1.33 0.65, 2.75
High stress in supervisor support 1.18 0.54, 2.56
High stress in coworker support 1.49 0.74, 2.98
Working 35–40 hours/week 1.65 0.88, 3.08 2.14 1.18, 3.86
High effort-reward imbalance 2.32 1.14, 4.73 2.58 1.40, 4.76
Job insecurity 2.11 1.07, 4.15 2.67 1.46, 4.88
Family-to-work conﬂict 2.15 1.11, 4.18 1.94 1.06, 3.54
Goodness to ﬁt in the model
F-adjusted mean residual test 1.03 1.09
P value 0.41 0.37
Abbreviations: CI: conﬁdence interval; OR, odds ratio.
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Of the 2,752 participants without a current or lifetime
diagnosis of MDD at T0, 2,254 (81%) provided information
about MDD at T1 and 70 had developed MDD over the
follow-up period. The weighted 1-year incidence of MDD
was 3.6% (95% conﬁdence interval: 2.8, 4.6). It was 2.9%
(95% conﬁdence interval: 1.9, 4.2) in men and 4.5% (95%
conﬁdence interval: 3.3, 6.2) in women. The demographic,
socioeconomic, work environmental, and clinical character-
istics of the participants are listed in Table 1.
We examined the relations between the incidence of MDD
and JSR (Figure 1) and MDD and ERI (Figure 2) by quar-
tiles, overall and by sex. It appeared that participants in the
ﬁrst and the last JSR quartiles had a higher risk of MDD than
did persons in the second and third quartiles (P ¼ 0.02).
This pattern was observed in men (P ¼ 0.03), but in women,
the differencewas not signiﬁcant (P ¼ 0.2). The incidence of
MDD increased with an increase in ERI, with the incidence
of MDD the highest in participants in the last quartile (P ¼
0.001). The same trend was observed in women (P ¼ 0.01);
however, in men, the difference was not statistically signif-
icant. The results supported our decision to classify JSR and
ERI relative to the 75th percentile values.
The crude associations between included variables and
MDD overall and by sex are in Table 2. Age, marital status,
job type, job grade, and comorbid anxiety disorders were
not associated with the risk of MDD. We included all sig-
niﬁcantvariables in the bivariate analysis in the same model.
T h er e s u l t sa r es h o w ni nT a b l e3( u n d e rm o d e l1 ) .I nt h a t
model, only high ERI, job insecurity, and family-to-work con-
ﬂict were associated with MDD. Using the repeated model
ﬁtting procedures described in the Materials and Methods
section, we found that working 35–40 hours per week and
having high levels of ERI, job insecurity, and family-to-
work conﬂict were signiﬁcant factors, and we therefore re-
tained them in the model. Statistical tests showed that the
both models had a good ﬁt with the data (model 1, P ¼
0.41; model 2 ¼ 1.09, P ¼ 0.37).
We found an effect modiﬁcation between JSR and weekly
working hours in men (Table 4). High JSR was not associ-
ated with MDD in participants who worked 35 hours or
fewer per week or those who worked more than 40 hours
per week. In men who worked between 35 and 40 hours per
week, those who reported a high JSR had a higher risk of
MDD than did others (11.0% vs. 1.5%, P ¼ 0.0002). In the
ﬁnal model that included the interaction term, job insecurity
and family-to-work conﬂict were signiﬁcant factors for MDD
in men. Personal income was marginally associated with
MDD, but the association was not statistically signiﬁcant
at the level of 0.05. In women, a multivariate logistic re-
gression model showed that working 35–40 hours per week
and having high levels of ERI, job insecurity, and work-to-
family conﬂict were signiﬁcantly associated with MDD
(Table 4).
DISCUSSION
To our knowledge, this was the ﬁrst population-based
longitudinal study that incorporated 3 widely used occupa-
tional health models and assessed MDD using a structured
diagnostic interview. With a large sample, we were able to
investigate the relations between the 3 models and the risk
of MDD in men and women. We found that JSR, ERI, and
work-to-family conﬂicts might affect the risk of MDD
through different mechanisms. The relation between JSR
and MDD was not linear and varied by sex. Similarly, there
Table 4. Multivariate Analysis of Baseline Factors Associated With Major Depressive Disorder
in Men and in Women, Alberta, Canada, 2008–2011
Variables
Men Women
OR 95% CI OR 95% CI
Working 35–40 hours/week 0.48 0.15, 1.54 3.50 1.52, 8.06
High job strain 0.57 0.12, 2.79
High effort-reward imbalance 2.35 1.04, 5.30
Job insecurity 2.91 1.27, 6.70 2.29 1.05, 4.99
Work-to-family conﬂict 2.67 1.14, 6.25
Family-to-work conﬂict 2.53 1.07, 5.99
Annual personal income, Can$
30,000–59,999 0.37 0.08, 1.82
60,000–79,999 0.21 0.04, 1.28
 80,000 0.22 0.04, 1.05
Job strain 3 working hours 14.07 1.87, 105.66
Goodness of ﬁt of the model
F-adjusted mean residual test 1.18 1.31
P value 0.31 0.23
Abbreviations: CI, conﬁdence interval; OR, odds ratio.
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of MDD. High JSR, low job security, and family-to-work
conﬂict lead to a higher risk of MDD in men. In women,
w o r k i n g3 5 – 4 0h o u r sp e rw e e ka n dh a v i n gh i g hl e v e l so f
ERI, job insecurity, and work-to-family conﬂict were the
risk factors for the onset of MDD.
To our knowledge, the Netherlands Mental Health Survey
and Incidence Study (NEMESIS) is the only population-based
study that estimated the 1-year incidence of major depres-
sion (34). Our results showed a relatively higher incidence
of MDD than that from the NEMESIS (3.6% vs. 2.7%).
The sex-speciﬁc incidence of MDD was also higher than
the NEMESIS results (2.9% vs. 1.7% in men; 4.5% vs. 3.9%
in women). The discrepancies may be due to different pop-
ulations and study times. The NEMESIS data were collected
more than 10 years ago. Our longitudinal data were collected
from 2008 to 2011. Additionally, the present study was con-
ducted in the course of a global economic crisis that might
have speciﬁcally affected the mental health of the working
population (27).
Improved work environment and reduced job strain have
been advocated as options for the primary prevention of
mental health problems in workplaces. The results of the
present study offer information relevant to this strategy.
High job strain is a risk factor for MDD in men, especially
in men who work 35–40 hours per week (42% of the men in
this study). However, men in the very low JSR category
seemed to have a relatively higher risk of MDD than those
in the moderate JSR category. This suggests that men may
beneﬁt from having a moderate level of job strain in terms of
the risk of MDD. It is not clear why men in the lowest JSR
categoryhadahigherriskofMDDthandidthosewithamod-
erate level of JSR. It might be due to health selection, mean-
ing that individuals who were at a high risk of mental health
problems moved to low-demand jobs later in their lives (35).
The trends of MDD by levels of ERI appeared to be same
in men and women. However, women in the third JSR quar-
tile seemed to have a risk of MDD similar to that of women
in the fourth quartile. This suggested that the threshold for
high JSR in terms of the risk of MDD might be lower for
women than for men. This may partly explain why JSR was
not a signiﬁcant factor for MDD in a multivariate analysis in
women. More studies are needed to examine this ﬁnding.
Using a more advanced instrument for determining work-
to-family conﬂicts in this study, we found that women were
affected by work-to-family conﬂict and men were affected
by family-to-work conﬂict in terms of the risk of MDD. This
result indicates that sex and family roles may play an impor-
tant role in the risk of MDD and that men and women might
view work and family differently. Achievements at work may
be a stronger part of identity formation for men (24).
The present study had several additional limitations. First,
data collection relied on self-reporting. Therefore, both
reporting and recall biases were possible. Second, approx-
imately 19% of participants in the cohort did not provide
information about MDD at the follow-up interviews. Al-
though the data were weighted to account for the effects
of baseline personal income and mental disorders that were
related to being unable to be contacted, there may be some
unmeasured characteristics that made the relations between
work environmental factors and MDD differ in those with
missing data about MDD and those without missing data
and that were not accounted for in theweighting procedures.
At the recruitment stage, we applied strict inclusion criteria
for the cohort. Approximately 56% of potentially eligible
participants refused to participate in the cohort. However,
the current analysis was longitudinal, so selection bias was
related to attrition. Given the good response rate in the
follow-up and the use of weights, we believe that selection
bias did not signiﬁcantly affect the results. Third, the etiol-
ogy of major depression is complex and multifactorial. The
risk of developing major depression may be related to many
factors, including chronic medical conditions, family his-
tory, help-seeking behaviors, types of work, and negative
life events. These factors may confound the association
between job stress and major depression. Unfortunately,
collecting data related to all confounding factors is not pos-
sible in a telephone-based study. Future studies with sufﬁ-
cient resources and similar study designs should consider
collecting information on these variables. Fourth, although
participants with lifetime MDD at baseline were excluded
from the analysis, some people with minor depression may
have been included. The perception of the work environ-
ment could be affected by depressive symptoms, leading
to confounding. On the other hand, minor depression at
baseline could be the result of a negative work environment,
meaning that minor depression may become part of a causal
chain linking work environmental factors and MDD. Fifth,
the 95% conﬁdence intervals associated with some esti-
mates were wide, which indicates that the statistical power
in certain analyses was not sufﬁcient.Additionally,we could
not estimate and compare the risk of MDD among those with
changes in work environmental factors because of the small
number of MDD cases. Longitudinal studies with a larger
sample size are needed. Finally, this study was conducted
in a cohort recruited in Alberta, Canada. Caution should be
used when generalizing these results to other populations.
High JSR and ERI are common in workplaces and can
contribute to the risk of MDD. However, the mechanisms
may differ by sex. These sex-speciﬁc relations between work
environmental factors and MDD need to be replicated by
future studies. Future studies with large sample sizes should
also examine how changes in work environment affect the
risk of MDD. These may assist in the development of pre-
ventive strategies.
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